Myocardial protection by R 56865: a new principle based on prevention of ion channel pathology.
Intracellular Ca2+ overload is considered to be the final pathway leading to cell death under pathological conditions. However, both the route of Ca2+ entry and the site of action of cardioprotective drugs remain obscure. This was investigated using isolated adult rat and rabbit cardiomyocytes exposed to the experimental pathological stimuli veratridine, singlet O2, lysophosphatidylcholine, and ouabain. Under these conditions, the majority of cells displayed irreversible hypercontraction as a consequence of intracellular Ca2+ overload. Nifedipine did not prevent Ca2+ overload, but tetrodotoxin (TTX) and reduction of the extracellular Na+ concentration protected against the above pathological stimuli. This strongly suggests that intracellular Ca2+ overload after exposure to these pathological stimuli may be mediated via fast Na+ channel dysfunction, causing excessive entry of Na+, followed by Ca2+ overload via Na(+)-Ca2+ exchange. The new cardioprotective drug R 56865 dose dependently prevented hypercontracture induced by each of these stimuli, suggesting that R 56865 may interfere with this modified Na+ channel that is in a way different from class I antiarrhythmic drugs. This is regarded as a new cardiac cytoprotective principle.